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Abstract 
The tensile behaviours of [111]-oriented SiC nanowires with various microstructures are 
investigated by using molecular dynamics simulations. The results revealed the influence of 
microstructures on brittleness and plasticity of SiC nanowires. Plastic deformation is mainly 
induced by the anti-parallel sliding of 3C−grains along an intergranular amorphous film parallel to 
the (111)  plane and inclined at an angle of 19.47º with respect to the nanowire axis. Our study 
suggests that the wide dispersion of mechanical properties of SiC nanowires observed in 
experiments might be attributed to their diverse microstructures. 
 
(Some figures in this article are in colour only in the electronic version) 
                                                        





Over the past few years, SiC has attracted increasing interests due to its potential applications 
in various electronic and structural devices [1]. The lack of ductility of SiC at room temperature, 
however, is a serious concern. It is known that the formation of nanostructures is a promising 
strategy to improve the capacity of deformation. Recently, significant progress has been achieved in 
developing new nanostructured SiC nanowires (NWs). For example, a brittle to ductile transition 
with large strain plasticity was detected in SiC NWs with local stain reaching nearly 2%, which is in 
distinct contrast to typical strain levels of 0.1–0.2% or even smaller in their bulk counterparts [2,3]. 
Furthermore, super-plastic deformation with local strain exceeding 200% has been observed under 
uniaxial tensile loading of SiC NWs [4]. Based on the existing theory, the observed super-plasticity 
might be due to dislocation nucleation, propagation and amorphization developed in cubic (3C) 
single crystal segments [4]. It is worth noting, however, that only elastic deformation and brittle 
failure were revealed in most analyses on tensile and bending deformation in SiC [5−8]. In a recent 
study, it is shown that the brittle to ductile transition could be triggered by an amorphous shell 
which covers a crystal core at temperatures beyond 700 K [9]. However, the mechanism of large 
plastic deformation at room temperature remains unclear. On the other hand, the experimentally 
reported values of Young’s modulus of [111]-oriented SiC NWs vary widely in the range from 20 to 
750 GPa [10−13], without a consensus value even for a specific, fixed wire dimension. A similar 
phenomenon also exists in their strengths. In addition to differences in experimental protocols and 
testing error, so far there is no satisfactory understanding on the wide dispersion of mechanical 
properties observed in experiments. 
It is generally believed that mechanical properties of a material critically depend on its internal 
structures at different length scales. We note that the microstructures of SiC NWs synthesized in 
laboratories usually consist of [111]-oriented 3C-structured segments [14], stacking defects (SD) [4], 




0.9 nm between grains was formed as a result of aluminium added as a sintering aid [16]. Since 
aluminium is usually used to restrict their lateral growth, IAFs most likely exist in SiC NWs [17]. 
For [111]-oriented 3C-structured segments, the following side morphologies have been reported: an 
ultra-thin amorphous shell [14,18], (112) or (110) facets [6,19], and Wulff twinning blocks with 
(111) facets [20]. Si and C vacancies were also recognized as intrinsic point defects in SiC 
nanostructures [21,22]. The influence of a specific microstructure on mechanical properties can 
hardly be evaluated by experiments since an individual SiC NW may contain one or more such 
microstructures. Such a gap can be at least partially addressed with numerical simulations. 
In a recent paper, we have shown that IAFs can result in large plastic deformation of SiC NWs 
at room temperature [23]. The present paper is aimed to use molecular dynamics simulations to 
further investigate the influence of various microstructures on mechanical behaviours of SiC NWs, 
focusing on (i) the thermal stability of plastic deformation associated with IAFs and (ii) the wide 
dispersion of mechanical properties that result from microstructural anisotropy. The paper is 
organized as follows. In Section 2, SiC NWs with various microstructures are constructed and the 
adopted simulation techniques are introduced. Section 3 is then dedicated to a detailed discussion of 
mechanical behaviours and properties of SiC NWs with different microstructures. Factors that may 
have caused the large plastic deformation as well as the wide dispersion of mechanical properties 
are discussed in Section 4. Finally, some concluding remarks are given in Section 5.  
 
2. Simulation procedures 
2.1 Microstructures 
In a cubic crystal, there are four close-packed planes: (111) , (111) , (111)  and (111). The 
former three planes form an angle of 19.47º with respect to the [111] orientation, while the latter is 
perpendicular to the [111] orientation. Considering that stacking fault occurs usually on 




the [111] orientation, there are only two relative types of spatial configurations: stacking faults 
occurring on (111)  and (111) form angles of 19.47° and 90° with respect to the axis of a NW, 
respectively; see Figs. 1(a) and (b). This can be clearly seen in the transmission electronic 
microscopy image shown in Fig. 1(c) [4]. SD, TW and IAF can occur at either angle, as illustrated 
in Figs. 1(d) to (f). For the convenience of discussion hereafter, we define IAF−90° as IAFs at an 
angle of 90º to the axis. Similar abbreviations are also used in other microstructures.  
To investigate the influence of SD, TW and IAF on mechanical properties of SiC NWs, a 
diverse array of microstructures were considered in this study. For SD−19.47° and TW−19.47°, four 
different thicknesses of SD/TW (2, 3, 4 and 5 nm) were chosen. While in the cases of SD−90° and 
TW−90°, the selected thicknesses of SD/TW were 5, 10 and 15 nm, corresponding to compositions 
of 1/6, 1/3 and 1/2, respectively. To study the mechanical behaviour induced by an IAF, we consider 
an IAF with thickness equal to 0.75 nm, which lies in the middle of the measured ranges [16]. The 
3C−crystal segments were generated by an ordered sequence of three basic structural modules of 
tetrahedral bonding in SiC [24], SDs by randomly ordered sequences of these modules, and TWs by 
anti-ordered sequences in comparison with that of 3C−segments. The IAF was simulated by filling 
an amorphous film into a corresponding carved region in a prepared NW. To examine the thermal 
stability of IAF, its thickness was set to be 2 nm while the temperature varied from 300 to 2400 K. 
Point defects were modelled by randomly removing atoms from interfaces (dashed lines in Fig. 1 
(g)) between 3C−segments and SDs. Figs. 1(h) and (i) show cases of 5% vacancies at 90° and 
19.47°, respectively. Samples have a round cross section with a diameter of 5 nm. 
Moreover, five surface morphologies have been investigated: round lateral section, amorphous 
shell (AS), (112) facets, (110) facets, and Wulff twinning blocks with (111) facets. The latter four 
morphologies are shown in Figs. 1(j) to (m). Each of these has a cross-sectional dimension of about 
5 nm. Thicknesses of the amorphous shell and 3C−core are chosen to be 1 and 1.5 nm, respectively. 




region of 3 nm was attached on the outside of lateral surface. Periodic boundary conditions were 
applied in all directions. 
 
2.2 Molecular dynamics simulation 
To describe interactions among atoms, an empirical potential is used which consists of 




( ) ( , )ij ij jik ij ik
i j i j k
V V r V r r
< <
= +∑ ∑ ,                                                   (1) 
where rij is the distance between atoms i and j [25]. The two-body part can be written as 
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where Hij is the strength of steric repulsion, Zi is the charge, Dij is the strength of charge-dipole 
attraction, Wij is the van der Waals interaction strength, ηij is the exponent of steric repulsion term, 
and λ and ξ are the screening lengths of Coulomb and charge-dipole terms, respectively. 
The three-body term in Eq. (1) combines both spatial and angular dependences in the form 
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.                                              (5) 
In these expressions, Bjik is the strength of interaction, θjik is the angle between rij and rik, Cjik and 
jikθ  are constants, and 0( )ijr rΘ −  indicates a step function. The two-body interaction is truncated 




is shifted with 
( )
(2) (2) (2)




ij ij c c ij r r c
c
V r V r r r dV r dr r r
V r
r r
=⎧ − − − ≤⎪= ⎨
>⎪⎩
.                         (6) 
The parameter values of these two-body and three-body potentials are listed in Table 1 [25]. 
The motion of atoms is integrated using a Verlet leapfrog algorithm to yield velocities and 
positions with a time step of 2 fs. To obtain free-standing configurations, samples without 
amorphous composition are relaxed for 20 ps before stretching. Those containing amorphous 
composition are relaxed in a time range of 0.5 to 2.0 ns at desired temperatures to ensure statistical 
steady states have been reached.  
A quasi-static loading scheme is applied to simulate and obtain tensile deformation and 
mechanical properties of SiC NWs. The strain increment along [111] is achieved in two steps. First, 
a modified isothermal-isobaric ensemble is used to stretch NWs with a strain rate of 0.001 ps−1 for 1 
ps, which results in a nominal strain of 0.1% at each deformation increment [26]. The axial strain is 
then held and NWs are relaxed for 6 ps via a canonical ensemble [27]. 
The stress tensor is calculated by a modified virial formula which is independent of the kinetic 
energy or mass transfer and can be identified with the Cauchy stress [28]. Young’s modulus is fitted 
by using the prior 2% stage of a stress-strain curve. More details of numerical techniques were 
discussed in Ref. [29]. All calculations were carried out with the DL_POLY2.20 package [27]. 
 
2.3 Validation of the interatomic potential 
Take the [111] oriented single-crystal 3C NW with lateral dimension of 5 nm as a reference, 
the Young’s modulus predicted by the interatomic potential is 289.4 GPa, which falls in the middle 
of experimental results between 20 and 750 GPa [10−13]. In contrast, the Tersoff potential seems to 
predict a larger value of Young’s modulus of 370 GPa with a similar lateral dimension [30]. The 




bulk 3C−SiC, amorphous as well as the liquid states of SiC. The predicted melting point of bulk 
3C−SiC is 3250 ± 50 K, which agrees well with the experimental result of 3103 ± 40 K. The 
energetics of several polymorphs (3C, wurtzite and rock salt) and the 3C to rock salt transformation 
pressure obtained by the potential are also in agreement with experimental observations and ab 
initio simulations [25]. The current potential also successfully characterizes the influence of 
amorphous grain boundaries on mechanical behaviours [31]. These facts are essential to the 
prediction of mechanical properties related to the amorphous composition in SiC NWs and its 
corresponding thermal stability. 
 
3.  Simulation results 
3.1 Stacking defects 
Stress-strain curves of SD−19.47º with SD thickness from 2 to 5 nm are shown in Fig. 2(a). To 
illustrate its influence on mechanical properties, the tensile test on a single-crystal 3C NW is taken 
as reference. All samples show an elastic response before brittle fracture. The single-crystal 3C NW 
has the highest Young’s modulus, tensile strength and elongation of 289.4 GPa, 28.5 GPa and 
10.7%, respectively. With increasing thickness of SD−19.47º from 2 to 5 nm, the Young’s modulus 
decreases by 3.9% from 283.9 to 272.8 GPa; see Fig. 2(b). Moreover, the tensile strength shows a 
substantial drop of 20.2% from 25.2 to 20.1 GPa, as shown in Fig. 2(c). Fractured patterns reveal 
that intragranular fracture dominates the failure behaviour of SiC NWs with SD−19.47º (Fig. 2(d)). 
The composition of SD−90º causes a slight reduction of Young’s modulus of SiC NWs; see Fig. 
3(a). Specifically, as the composition of SD increases from 0 to 50%, the Young’s modulus only 
decreases by 1.0% in contrast to 3C NWs. Here, it is worth noting that the 3C NW can be regarded 
as a special case with 0% composition of SD−90º. However, SD−90º has a stronger influence on the 
tensile strength. As the SD composition increases to 50%, the tensile strength decreases by 10.5% 




which show that brittle failure occurs at a SD−90º region. It is of interest to see that only brittle 
failure is detected in all SD−90º NWs. 
 
3.2 Twins 
Twins have no obvious influence on the intrinsic brittle behaviour of SiC NWs whether they 
occur at the orientation of 19.47º or 90º. Thus, for the convenience of comparison, a 3C NW is 
taken as the reference case with 0% of twins. It is seen in Fig. 4(a) that, as the thickness of 
TW−19.47º increases to 5 nm, the Young’s modulus of NWs decreases by 5.2% from 289.4 to 
274.3GPa. The tensile strength, shown in Fig. 4(b), shows a reduction of 25.3% from 28.5 to 21.0 
GPa. The fractured patterns (see insets in Fig. 4) indicate that intragranular fracture happens in all 
the NWs containing TW−19.47º. 
TW−90º has a slight influence on the Young’s modulus of SiC NWs. As the composition of 
TW−90º increases to 50%, the Young’s modulus (288.5 GPa) only decreases by 0.3% in contrast to 
that with 3C (289.4 GPa); see Fig. 5(a). Moreover, the tensile strength (shown in Fig. 5(b)) 
decreases by 6.3% from 28.5 to 26.7 GPa. The insets in Fig. 5 are snapshots of patterns after 
fracture, which show that brittle failure always happens at the twin boundaries. 
 
3.3 Intergranular amorphous film 
Recently, we have shown that IAF has a significant influence on the mechanical behaviour of 
SiC NWs [23]. The IAF−90º causes brittle failure as a tensile stress reaches 12.1 GPa with a strain 
of 4.5%. It is unexpected that IAF−19.47º causes qualitatively different tensile behaviours: Plastic 
deformation occurs after the tensile strength (10.1 GPa) is reached and the maximum elongation is 
up to 20.9% (Fig. 6a), which is 4.6 times of the corresponding value of 4.5% in the case of IAF−90º. 
The plastic deformation is achieved through the anti-parallel sliding of two 3C−grains along the 




stretching, breaking and re-forming of Si−C bonds in IAF; see Figs. 6(c) to (e). Specifically, as 
strain increases from 8.5% to 9.6%, stretching of Si−C bonds in IAF dominates deformation (from 
C to D in Fig. 6(a)). As they reach the tensile limit, the stretched bonds break and lead to an abrupt 
stress drop until a new bond forms (from D to E in Fig. 6(a)). Thus, the anti-parallel sliding of two 
3C−grains results in repeated saw-tooth jumps. It is worth noting that the local unloading curve at 
point D is consistent with the corresponding loading curve at point C. That is, the saw-tooth stage of 
C to D originates from the elastic stretching of Si−C bonds in IAF. Furthermore, the slope of 
upswing portion of each saw-tooth (from C to D) is similar to that of elastic regime of the 
stress-strain curve, indicating that mechanical properties of SiC NWs are determined by the 
stretching limit of Si−C bonds in IAF. Repetition of saw-tooth jumping behaviours produces a large 
plastic deformation until brittle failure of the right 3C−grain; see Fig. 6(f). 
We have also investigated the thermal stability of IAF and temperature-dependent mechanical 
properties of samples at a temperature range of 300 to 2400 K. For temperatures below 500 K, 
IAF−19.47º and IAF−90º are stable. Beyond 500 K, crystallization occurs in IAF−90º, which 
eventually changes to stacking defects. The critical temperature at initiation of crystallization in 
IAF−19.47º is 700 K and the corresponding patterns are shown in Fig. 7(a). Moreover, relaxation at 
a higher temperature leads to surface reconstruction. Take the case at 2400 K as an example, the 
previous round lateral shape gradually changes to a hexagonal one. Surface atoms move 
spontaneously to form (110) facets (see Fig. 7(a) and refer to Fig. 1(l) for comparison). 
The tensile test on relaxed samples shows that 700 K is the critical temperature, as illustrated 
in Fig. 7(b). Below 700 K, plastic deformation is attributed to the anti-parallel sliding of 3C−grains 
along IAF−19.47º. Above 700 K, however, the intragranular brittle fracture dominates the failure 
behaviour of SiC NWs, as shown by typical patterns in the insets of Fig. 7(b). 
It is also seen that the Young’s modulus and tensile strength of SiC NWs with IAFs are 




In particular, as temperature increases from 300 to 700 K, the Young’s modulus increases from 
194.4 to 230.2 GPa. In the temperature range of 700 to 1300 K, the Young’s modulus is stable and 
ranges between 219.6 and 230.2 GPa. For temperature beyond 1300 K, the Young’s modulus 
decreases from 228.7 to 180.9 GPa; see Fig. 7(c). The tensile strength has a similar tendency, as 
shown in Fig. 7(d). In the temperature range of 300 to 700K, the tensile strength increases from 6.1 
to 11.9 GPa. From then on and until temperature reaches 1600 K, the tensile strength is stable 
between 9.2 and 12.4 GPa. Beyond 1600 K, the tensile strength declines and achieves a minimum 
value of 6.5 GPa at 1800 K. 
 
3.4 Point defects 
The SD−19.47º can be regarded as a special case of PD−19.47º at 0% concentration. Similarly, 
as concentration of PD−90º reduces to 0%, PD−90º degenerates to SD−90º. With the concentration 
of PD−19.47º reaching 15%, the Young’s modulus decreases by 4.4% from 283.9 to 271.4 GPa, as 
shown in Fig. 8(a). The tensile strength decreases by 25.8% from 25.2 to 18.7 GPa, see Fig. 8(b). 
Moreover, intragranular fracture occurs independent of the concentration of point defects; see insets 
in Fig. 8. The PD−90º has a negligible influence on Young’s modulus but substantial effect on the 
tensile strength. With concentration of PD−90º increasing to 15%, Young’s modulus only decreases 
by 0.9% from 288.3 to 285.7 GPa, see Fig. 9(a). However, the tensile strength reduces dramatically 
by 28.4% from 26.4 to 18.9 GPa in the concentration range, as shown in Fig. 9(b). Fractured 
patterns (see insets in Fig. 9) indicate that brittle failure happens at interface between 3C and 
stacking defects. 
 
3.5 Surface morphology 
Five surface morphologies have been analyzed: three single-crystal 3C NWs with round cross 




As shown in Fig. 10, brittle failure occurs at 300 K in all five cases. The (110) faceted NW 
generates the highest Young’s modulus, tensile strength and elongation of 318.6 GPa, 33.4 GPa and 
12.1%. The amorphous shell brings the lowest Young’s modulus and tensile strength of 158.4 and 
12.4 GPa, while the Wulff blocks cause the smallest elongation of 7.9%. As a result, the 
discrepancy of Young’s modulus can be as high as a factor of 2. Moreover, the dispersions of tensile 
strength and elongation are 2.7 and 1.5 times, respectively. 
Fractured patterns with different surface morphologies are shown as insets in Fig. 10. In the 
case of Wulff blocks, brittle failure occurs at the twin boundary of two neighbouring blocks. All the 
other four cases show brittle failure between two neighbouring (111) planes. Here, it is worth noting 
that the round NW is just the case of a single-crystal 3C NW. 
 
4. Discussion 
4.1 Large plastic deformation and thermal stability 
Among all the microstructures under investigation, IAF−19.47º is the only one which induces 
large plastic deformation. Investigation on the thermal stability of IAF shows that crystallization 
occurs as temperature increases beyond 700 K, resulting in the loss of plasticity. The sintering 
process in synthesizing SiC NWs is usually performed under a higher temperature which may 
trigger the crystallization of IAF. Thus, SiC NWs containing residual IAFs will show plastic 
deformation, while others exhibit only brittle behaviours. This explains why plastic deformation is 
so rarely observed in SiC NWs. With a reduction in amorphous composition due to crystallization, 
both Young’s modulus and tensile strength increase as temperature rises from 300 to 700 K. 
Following the ascending stage, there is a stage of stable Young’s modulus and tensile strength, 
where crystallization is saturated. As temperature rises beyond 1600 K, thermal softening dominates 
the mechanical behaviour and renders weaker mechanical properties. Annealing at a higher 




generates (110) facets which are the minimum energy state in [111] oriented 3C NWs. This is also 
evidenced by the fact that the (110) faceted NW possesses the highest Young’s modulus and tensile 
strength: the more stable a state, the stiffer it is and the higher its strength. Furthermore, it is worth 
noting that IAFs with higher density and various spatial locations can form IAF networks, known as 
amorphous grain boundaries, which may also contribute to local plasticity [31]. Many metallic NWs 
also exhibit large plastic deformation [32−34]. However, in contrast to the plasticity of SiC NWs 
which is caused primarily by anti-parallel sliding of 3C−grains along IAFs, the deformation of 
metallic NWs is usually related to dislocation activities. 
 
4.2 Dispersion of mechanical properties in SiC NWs 
Our study reveals that the mechanical properties of SiC NWs can be extraordinarily sensitive 
to their microstructures. The largest Young’s modulus is generated by the (110) faceted NW, which 
is twice the corresponding value for a NW with amorphous shell. The former shows the strongest 
tensile strength while the weakest strength occurs in the IAF−19.47º sample with a thickness of 2 
nm, with a discrepancy in strength of about 5.5 times. Individual SiC NWs may contain different 
microstructures, which may have caused the large dispersion of mechanical properties observed in 
experiments. Also, these properties are also dependent on the size of a particular microstructure. 
Taking SD−19.47º as an example, as the SD thickness increases from 2 to 5 nm, the Young’s 
modulus and the tensile strength decrease by 3.9% and 20.2%, respectively. The wide dispersion of 
mechanical properties can be attributed to microstructural anisotropy [35,36]. In a single crystal, 
physical and mechanical properties often vary with orientation. The increase of non-[111] orientated 
composition in SiC NWs causes reductions in Young’s modulus and tensile strength. Moreover, it is 
seen that the Young’s modulus shows a smoother attenuation in contrast to the tensile strength as 
thickness of a particular defect increases. This is because the Young’s modulus is only associated 




particular microstructure has little influence. In contrast, the tensile strength is related to the failure 
of atomic bonds as the peak stress is reached, and various microstructures can weaken the tensile 
strength of SiC NWs to different extent. The Young’s modulus of SiC NWs can also vary with the 
lateral dimensions of the NWs [8], which is usually attributed to the higher stress state near the 
surface area of NWs [30,37]. 
 
5. Conclusions 
Based on molecular dynamics simulations, we have shown that various possible 
microstructures in SiC NWs can have significant influences on their mechanical behaviours and 
properties. These microstructures can be responsible for qualitatively opposite ductile versus brittle 
behaviours as well as large dispersions in mechanical properties of SiC NWs, such as Young’s 
modulus, tensile strength and elongation. The main conclusions of the present study can be 
summarized as follows: (i) Large plastic deformation occurs as a result of anti-parallel sliding of 
3C−grains along IAF−19.47º, and all other microstructures generate essentially brittle behaviours. 
The IAF−19.47º is thermally stable below 700 K. (ii) Wide dispersion of mechanical properties can 
be attributed to microstructural anisotropy. The present study provides a better understanding of 
experimentally observed large plastic deformation and wide dispersion of mechanical properties in 
SiC NWs and similar nanostructured materials, as well as potential guidance on microstructural 
design of ceramics with tailored deforming properties. 
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FIG. 1.  Illustrations of possible microstructures in SiC NWs. (a) and (b) show 90º stacking and 
19.47º stacking planes, respectively. (c) is a SiC NW adopted from Ref. [4], where darker 
strips and lighter regions correspond to defects occurring at 90º and 3C-segments, 
respectively. Thin black slashes in 3C-segments indicate defects with an inclination angle 
of 19.47º (indicated by arrows). (d), (e) and (f) are schematic diagrams of stacking defects 
(SD), twins (TW) and intergranular amorphous film (IAF) at inclination angles of 90º and 
19.47º to axis. (g) shows interfaces where point defects are generated randomly. (h) and (i) 
illustrate vacancy cases with 5% surface density at 90º and 19.47º, respectively. (j) to (m) 
show patterns of NWs containing amorphous shell (AS), (112) facets, (110) facets, and 
Wulff twinning blocks. 
FIG. 2.  Mechanical behaviour of SiC NWs with stacking defects at 19.47º. (a) shows stress-strain 
curves of SiC NWs with thickness of stacking defects from 2 to 5 nm. (b) and (c) show 
Young’s modulus and tensile strength versus thickness of stacking defects. Patterns after 
fracture are shown in (d). 
FIG. 3. Mechanical properties of SiC NWs as stacking defects happen at 90º. (a) and (b) show 
Young’s modulus and tensile strength versus percentage of stacking defects, respectively. 
Insets are patterns after fracture. 
FIG. 4. Mechanical properties of SiC NWs as twins occur at 19.47º. (a) and (b) show that Young’s 
modulus and tensile strength vary with thickness of twins. Insets are snapshots after 
fracture. 
FIG. 5. Mechanical properties of SiC NWs as twins happen at 90º. (a) and (b) indicate reduction of 
Young’s modulus and tensile strength as composition of twin increases. Insets are patterns 
after fracture. 




pattern of IAF−90º after fracture. (b) Anti-parallel sliding of two grains along IAF, where 
arrows indicate sliding directions. (c), (d) and (e) demonstrate micro-mechanisms of a 
saw-tooth jump in the stress-strain response (points C, D and E in (a)), in which stretching 
and re-forming of bonds are highlighted by circles and a box, respectively. (f) A snapshot 
of IAF−19.47o after failure. 
FIG. 7. Thermal stability of intergranular amorphous film and corresponding 
temperature-dependent mechanical properties. (a) Snapshots after relaxation at various 
temperatures. (b) Stress-strain curves of SiC NWs containing intergranular amorphous 
films at 300, 500 and 700 K. Insets are patterns after fracture. (c) and (d) show variation of 
Young’s modulus and tensile strength with temperature. 
FIG. 8. Mechanical properties of SiC NWs as point defects occur at interface between stacking 
defects and 3C−grains (19.47º). (a) and (b) show Young’s modulus and tensile strength 
versus the density of point defects. Insets are snapshots after fracture. 
FIG. 9. Mechanical properties of SiC NWs as point defects occur at interface between stacking 
defects and 3C−grains (90º). (a) and (b) show Young’s modulus and tensile strength versus 
the density of point defects. Insets are snapshots after fracture. 
FIG. 10. Stress-strain curves of SiC NWs with (110) facets, round cross section, (112) facets, Wulff 





Table 1.  Parameters used in the interaction potential for SiC NWs, as shown in Eqs. (1) to (6), 
where λ = 5.0 Å, ξ = 3.0 Å and rc = 7.35 Å [25]. The effective charge on Si and C are 1.201e and 
–1.201e, respectively (e being the unit of electronic charge). 
 ηij Hij (eV Åη) Dij (e2 Å3) Wij (eV Å6)  
Si–Si 7 23.67291 2.1636 0  
Si–C 9 447.09026 1.0818 61.4694  Two-body 
C–C 7 471.74538 0 0  
 Bijk (eV) jikθ (°) Cjik γ (Å) r0 (Å) 
Si–C–Si 9.003 109.47 5.0 1.0 2.9 Three-body 
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